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Green building is a building which has an eco-friendly environment and improves the safety 
and health of the people. It is also a building operating on green efficiency approaches which 
could have lower operations and maintenance costs. The development of green building in 
Malaysia is suitable because there are technologies which have been developed and they are 
compatible with the extreme weathers in Malaysia. Since there are previous studies done 
related to the energy efficiency and effectiveness of green building, this research aims to 
highlight the factors that make a building to be claimed as a green building and its 
effectiveness towards the users of the building as well as identifying the main factors which 
contributing the development of green building and how can green building helps in 
protecting the environment and the health of the people in the building. This study focuses on 
green buildings in Universiti Utara Malaysia (UUM). The data was collected by a qualitative 
method by conducting an interview with senior assistant architect at Jabatan Pembangunan & 
Penyelenggaraan (JPP) UUM and field observation. The findings have shown that the 
development of green building in UUM starts with the implementation of the National Green 
Technology Policy (NGTP) in 2009 and Vice Chancellor inspiration to answer the 
government call towards implementing green practices. The reason why the building is 
effective and efficient are because of the conservation of energy cost effective and the design 
of the building. Green building can affect the productivity, performance and health of the 
occupants. Since this is a preliminary study, more researches need to be done to generalise 
the findings about other green buildings existed in Malaysia especially for any institutional or 
commercial buildings. 
 





In this era of technology, green building has globally introduced for commercial building 
development. Green building also called as sustainable building is a building which benefits 
its surrounding by providing an eco-friendly environment and improves the safety and health 
of the people. According to Alexis Karolides (2002), a green building is not a group of 
“environmental” components or a piecemeal amendment of a pre-designed, standard building. 
These approaches not only complement to the building‟s cost, but also resulting to marginal 
resource savings at best (Karolides, 2002). Sustainable design is a design approach to promote 
the environmental quality and the quality of building indoor environment by decreasing 
negative impacts on building and the natural environment (Mwasha, 2013).  People have to 
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realize that constructing a green building brings beneficial and offers efficient and effective 
technology. Some of advantages of constructing and developing green building which can 
also be called as sustainable building included the financial advantages which means the 
operating costs and life cycle energy will be cheaper, enhances water and air quality, reduce 
solid waste, conserve natural resources, protect the health of human being, eco-system and 
biodiversity and many more. 
 
STATEMENT OF THE PROBLEM 
 
There are a lot of aspects that need to be considered in developing green buildings. In 
developing green building, developers save money by decreasing construction costs and 
making sustainable buildings that are in high demand. The possessors of the building save 
money by reducing operation and maintenance costs, lowering utility bills, and increasing 
resident productivity (Zeb Acuff, 2005). Construction sectors carry large portion pollution to 
the Earth. Nowadays, there is a general understanding that the building and the construction 
industries is one of the most important sectors globally with reflect to a future green 
development (Putuhena, 2015). It is important to know the factor that makes a building to be 
claimed as a green building and its effectiveness towards the users of the building.  
 
Therefore, this research could assists in determining the factors of development of green 
building thus conveying people about the effectiveness and efficiency of the green building. 
The objectives in this study are: 
i. To determine the factors that influences the effectiveness and efficiency of green 
building. 
ii. To identify the main factors which contribute to develop green buildings. 
iii. To find how can green building helps in protecting the environment and the health of 




Green known to be interchangeable with sustainability in that by reducing the request on 
natural resources society will be assured a place in the global future. A Green building 
focuses on enhancing the efficiency of resource use which are energy, water, and materials 
while reducing building impact on human health and the environment during the building‟s 
lifecycle, through better siting, design, construction, operation, maintenance, and confiscation. 
According to Alexis Karolides (2002), a green building is not a group of “environmental” 
components or a piecemeal amendment of a pre-designed, standard building. These 
approaches not only complement to the building‟s cost, but also resulting to marginal resource 
savings at best (Karolides, 2002). Green Buildings should be designed and operated to reduce 
the overall impacts on its environment. 
 
Green buildings are proved to be a building that was built to have minimum impact towards 
the environment. Designers such as the architects and the engineers considered in decreasing 
the resources consumption during construction and operation, siting a building to decrease the 
environmental damage and soil erosion and reduce the source and composition of building‟s 
materials when developing the green building (Emerald Architecture: Case Study in Green 
Building, 2008). 
 
The development of green building is an effective alternative to the human being because it 
provides many advantages and ease the people in the building. Effective green building 
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construction can lead to lessen the operating cost by increasing productivity and using less 
energy and water, lower the environmental impacts by lessening storm water runoff and the 
heat island effect, and enhancing public and occupant health due to improved indoor air 
quality (Syafri, 2010). Green building can be a building with the design that promotes the 
reduction of energy consumption, cost-saving and increase the quality not only in the building 
yet also in the environment. Green Building is redefining and revolutionizing building 
practice and emerging as a response to growing concern over pollution and environmental 
damage, increasing awareness and acceptance of climate change, decreasing natural 
resources, increasing energy cost, and increasing demand for sustainability in building design 
and construction (Godwin, 2013).   
 
Factors Contributing the Green Building Development 
Sustainable development has become a global issue as worldwide climate changes have 
gradually become a serious problem for the future. Thus, the major aim of sustainable 
construction is to build a healthy built environment based on efficient use of resources and 
smart ecological design. As studied by Godwin Uche Aliagha et al. (2013), there were several 
demand factors resulting to the development of green building which are environmental 
sustainability, cost savings, lower risks, branding and prestige, increased productivity, higher 
building value and improved internal building conditions.  
 
Nevertheless, green building is said to be cost saving by many researchers. This sustainable 
building helps the occupants in the terms of direct capital cost, operating cost, life cycle 
costing, property values to building participants and employee productivity gain. Furthermore, 
the benefits of day-lighting, natural ventilation and improved air quality in green buildings 
enhanced worker productivity and health, as well as reduced absenteeism and illness 
(Gundogan, 2012). 
 
Some green buildings that are applying rain water for water harvesting system avoids a lot in 
term of water cost. Green buildings offer an effective risk management strategy for property 
managers by improving indoor environmental quality, increases building value, lower energy, 
water and waste cost, and extended the life of a building (Muzar, 2011). 
 
Furthermore, there have been accumulative examples which take a more sustainable tactic and 
gain positive benefits as below, (Sigma Guidelines, 2003): 
i. improved operational efficiency 
ii. preservation of license to operate 
iii. enhanced access to capital 
iv. increased brand value and reputation 
v. promoting and increasing innovation 
vi. improved management of risk 
vii. identification of new opportunities 
viii. generating increased revenues 
ix. customer attraction and retention 
x. enhanced human and intellectual capital 
xi. building and sustaining shareholder value 
xii. attracting and retaining talented staff 
 
These benefits gained from incorporating organizational sustainable development principles 
will design a competitive benefit for the organization and improves its position in the society 
as well as positive view from the clients and community. 
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Energy Efficiency and Effectiveness of Green Building 
 
An energy-efficient building is evidently studied by Hauge et al. (2010) which define that 
energy-efficient building is a building made to lower the energy consumption to various 
degrees which includes green buildings, passives buildings, Leadership in Energy and 
Environmental Design System (LEED) buildings and low-energy buildings.  
 
Then green buildings are raised to lower the negative impacts on the environment while 
increasing the tenant health, by sustainable site planning, energy efficiency, renewable energy 
consumption and lower greenhouse gas emissions, improved health and indoor environmental 
quality, conservation and the reuse of materials and resources and preservation of water and 
water efficiency (Milad S., 2013). 
 
Energy efficiency and effectiveness are the most significant elements in green building to 
build it sustainable. Effective green building can lead to lessen the operating cost by 
increasing productivity and using less energy and water, lower the environmental impacts by 
lessening storm water runoff and the heat island effect, and enhancing public and occupant 
health due to improved indoor air quality (Syafri, 2010). Besides that, the energy-efficient 
building design includes the building location, equipment, heating, ventilation and air 
conditioning (HVAC) system, lighting, envelope (walls, windows, doors, and roof), and 
controls (Hyunjoo K, 2010).  
 
Characteristics of Green Building 
Green buildings normally implement superior air quality, access to views (for lighting in the 
building) and noise control which benefits building occupants, abundant natural light, making 
these building better places to work or live. The major thoughts taken into account are the lot 
design and development efficiency, operational and maintenance cost savings, energy and 
water efficiency, resource efficiency, indoor environmental quality and the building‟s overall 
impact on the environment.  
 
a) Sustainable Site Selection and Development 
The selection consist of issues such as transportation and travel distances for building 
occupants, impacts to wildlife and hydrology (storm water movements, wetlands, etc.). 
These issues will influence the community besides the building energy consumption and 
resident comfort. Good site planning reduces site-clearing and conserves existing plants.  
 
Green roofs or living roofs are partially or completely covered with vegetation and a 
growing medium and planted over a waterproofing membrane. Green roofs run insulation, 
absorb rainwater, develop a habitat for wildlife, and help decrease urban air temperatures 
by mitigating the heat island effect. They can also be added to the aesthetic charm of the 
building (Fountaindale Public Library).  
 
Reflective roof uses materials with high solar reflective indexes to assist in reducing the 
building‟s heat island effect (Champaign Public Library). Both of these technologies are 
scalable to smaller buildings or residential projects. 
 
b) Water Efficiency 
Storm-water management is an essential consideration for any green building project. 
Permeable/pervious pavement and grid pavers assist the management of storm-water 
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runoff, particularly in parking lots. Rain gardens, vegetative slashes, and artificial 
wetlands decrease impenetrable and allow rainwater to reabsorb into the ground. Apart 
from that, installing a rainwater harvesting system is also a technology where the rain 
water can be stored and used for toilet purposes. Rainwater can also be stored for 
landscape irrigation, toilet and urinal flushing, and custodial uses (Fountaindale Public 
Library). 
 
Reduce potable water use by considering alternative on-site water sources such as 
rainwater, storm water, and air conditioner condensate. Apart from that, gray water is used 
for toilet and urinal flushing. These technologies can easily be conveyed from public 
buildings to residential areas (Barnes, 2012).   
 
c) Operational and Maintenance Cost Savings 
It is proven that the cost to design and build a sustainable building is high. However, 
many studies proved that though they are highly cost, green building saves cost in terms 
of operational and maintenance works. Investing in high-performance technologies like 
the sustainable building lets the owner or user to lessen its operating cost and makes some 
profit in the tern of return on investment (Mueller, 2009).  
 
Other than that, green building saves other costs that make it effective. Green buildings 
yield more financial benefits compare to conventional buildings. These benefits include 
lower operations and maintenance costs, waste reduction, improved indoor environmental 
quality, energy and water savings, high comfort/productivity from the employee and 
reduced employee health costs (Kats, 2003). 
d) Energy and Atmosphere 
 
Wind, solar and geothermal are on-site renewable energy systems which provide an 
independent supply of energy. Energy dashboards and other energy monitoring software 
allow tracking of building energy use over time and offer data for measuring overall 
energy efficiency. They are also easier to publicly report and exhibit the building‟s energy 
use over time, which visibly clarify the building‟s energy use to the public (Barnes, 2012).  
 
Energy savings from green building mainly come from reduced electricity consumption 
and the other from shortened peak energy demand. Sustainable buildings are 28% further 
efficient than conventional buildings and produce 2% of their power on-site from 
photovoltaic (Kats, 2003). 
 
e) Indoor Environmental Quality 
During the design or construction phase of a green building development, specified low- 
or no-VOC (volatile organic compound) materials for items like adhesives, composite 
wood products, sealants, paint, carpeting/tile and furniture is planned. It is good for the 
environment and makes a healthier space for human to occupy.  
 
Lighting is a critical part of building design. Occupant controlled and task lighting gives 
enough lighting while managing overall building energy use. When the rooms are 
unoccupied, motion sensors are applied in break and meeting rooms to automatically turn 
off the lights. Day-lighting uses natural light in combination with sensor-controlled 
artificial lighting to decrease energy bills. Space design is important to make greatest use 
of day-lighting and view for building occupants. Some technologies include lower 
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partitions, interior shading devices, interior glazing, and automatic photocell-based 
controls. Adjustable window shade can help radiates light during the day (Barnes, 2012). 
 
Apart from that, the use of solar tubes also brings a good environment yet dropping the 
cost. Solar tube consists of a skylight at the roof level and prismatic lens at the ceiling 
level connected together with a tube that has a reflective surface. Sun light is being 
radiated down to the tube providing diffused light into the space. The use of the solar 
tubes will help in a reduction of the use of artificial lighting. This means that solar tubes 
contribute in the saving cost into energy for both lighting and mechanical systems 
(Champaign Public Library).  
 
Enhanced day-light circumstances, good thermal comfort and small content of airborne-
allergens reduce health problems and absenteeism of the users in an organization 
(Mueller, 2009). The recognition of the huge health and productivity costs imposed by 
poor indoor environmental quality (IEQ) in commercial buildings is growing at up to 
hundreds of billions of dollars per year as people spend about 90% of their time indoors, 
and the concentration of pollutants indoors is generally higher than outdoors, occasionally 





Data collection is a really important aspect in the research. Imprecise data can impact the 
results of the study and lead to invalid results. There are two mechanisms have been used 
which is through primary and secondary data. For the primary data, it has be done by 
conducting a survey and, interviews and reviewing journal to identify the descriptive research 
and also to required information. The secondary data is already available to be gathered and 
the information can be found more easily and quickly because it already available such as 
from the libraries, electronic and media resources, newspapers and others. For this research, 
the electronics resources are needed to ensure the objective of this research is answered. 
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Figure 1: Research design 
 
ANALYSIS AND FINDINGS 
 
This study focus on the green buildings which consist of green features located in UUM such 
as Welcome Centre (Anjung Tamu), prayer room at Bank Muamalat Residential Hall, U-
Assist, lecture halls and schools with sensors and glass windows for lighting. These buildings 
are categorized as green building since they have the features that makes a building can be 
named as green building such as good ventilation system without air-conditioner, sensors for 
lighting, glass windows applied for natural lighting, water-harvesting system, good indoor air 
quality and others. As a result, the development of green building in UUM starts with the 
implementation of the National Green Technology Policy (NGTP) in 2009 and due to the 
government calls to move towards green technology, it stimulated the Vice Chancellor of 
UUM to make sure that the university contribute more in green building development yet 
consume and conserve the energy used effectively and efficiently.   
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Figure 2: Factors that influence the energy effectiveness and efficiency of green building 
 
The reason why the building is effective and efficient are because of the conservation of 
energy cost effective and the design of the building. As green building in UUM were 
developed with the green features such as rainwater harvesting system, ventilation system, 
lighting system and good indoor air quality, the features work efficiently and conserve the 
energy consumption in the building thus reducing wastage in term of energy use. It is stated in 
the interview that sustainable building reduce the operating and maintenance cost. Comparing 
with the electrical energy consumption for lighting and ventilation in other building, green 
building saves a lot by only use natural lighting and implemented open space for air 
movement inside the building. Other than that, for maintenance cost, green building saves up 
the cost to repair or do maintenance unlike the conventional building which cost is needed for 
the maintenance of system and machines such as air-conditioner, fan, lighting bulb and 
ballast, switch and others. The design of sustainable building plays a role in the effectiveness 
and efficiency of energy consumption as it is certified or called as green building for this 
factor. This means that, when a building use natural daylight for lighting system by applying 
glass walls or windows, it will lessen the consumption of artificial lighting thus make it 
energy efficient. Moreover, for the ventilation system, it is good that the building is designed 
with open space or ventilation holes and windows so that the air movement will flow inside 
the building and reduce the consumption of mechanical ventilation system such as fan and air-
conditioner. Furthermore, the construction of green building with the design of sustainable 
place reduces site disturbance and which values, preserves and conserves or regenerates 
valuable habitat, green space and associated eco-systems that are vital to sustaining life. 
 
Green building can affect the productivity, performance and health of the occupants. Green 
building provide a better environment in the building from a good ventilation system, lighting 
system and other sustainable features. Since the building has good air quality from the natural 
ventilation, it doesn‟t suffocate people who stays in it and without air-conditioner will reduce 
the contents of germs and bacteria caught in the building and will lessen the carbon emission 
to the atmosphere thus this can help in decreasing the global environmental issues. In 
addition, the productivity of works done by the occupant increases as they stay in the 
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After the launch of the National Green Technology Policy (NGTP) in 2009 and the 
presentation in 10
th
 Malaysia Plan (RMK10), Malaysia government are then moving towards 
green technology by developing green and sustainable building in order to conserve energy 
(The Economic Planning Unit Prime Minister's Department, 2010). There are some features 
that makes a building „green‟ which are rainwater harvesting system, natural ventilation, 
natural daylighting consumption and sensor for lighting system and a good indoor air quality.  
 
Based on the outcomes of this study, the factors that influence the energy effectiveness and 
efficiency of green building are energy conservation, cost saving and the design of the 
building. Green building conserve a lot more of energy consumption and lower the burden of 
the building‟s owner to pay for the cost or bills of energy used. It is stated in the interview 
that sustainable building reduce the operating and maintenance cost. Comparing with the 
electrical energy consumption for lighting and ventilation in other building, green building 
saves a lot by only use natural lighting and implemented open space for air movement inside 
the building. 
 
Other than that, for maintenance cost, green building saves up the cost to repair or do 
maintenance unlike the conventional building. The design of green building plays a role in the 
effectiveness and efficiency of energy consumption as when a building use natural daylight 
for lighting system by applying glass walls or windows, it will lessen the consumption of 
artificial lighting thus make it energy efficient. Moreover, for the ventilation system, it is good 
that the building is designed with open space or ventilation holes and windows so that the air 
movement will flow inside the building and reduce the consumption of mechanical ventilation 
system such as fan and air-conditioner. In addition, the construction of green building with the 
design of sustainable place reduces site disturbance and which values, preserves and 
conserves or regenerates valuable habitat, green space and associated eco-systems that are 
vital to sustaining life. 
 
Green building does affects the environment and people in the building since green building 
provide a better environment in the building from a good ventilation system, lighting system 
and other sustainable features. Since the building has good air quality from the natural 
ventilation, it doesn‟t suffocate people who stays in it and without air-conditioner will reduce 
the contents of germs and bacteria caught in the building and will lessen the carbon emission 
to the atmosphere thus this can help in decreasing the global environmental issues. In 
addition, the productivity of works done by the occupant increases as they stay in the 
comfortable environment and it enhance their health. Apart from that, green building will 
attract more tourists or guests to visit the building and makes UUM to be proud and more 
famous of its green building. 
 
 
RECOMMENDATIONS FOR FUTURE RESEARCH 
 
There are some recommendations that can be suggested for future research. However, this 
research covered a particular scope which is UUM hence there is a necessity for a further 
research about other green buildings existed in Malaysia specifically any institutional or 
commercial buildings. Secondly, since the factors influencing the effectiveness and efficiency 
studied are only energy conservation, cost saving, and building design, the future research can 
identify and determine more factors by referring to the green building. Next, there are many 
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other aspects to explore, related to green building affecting the environment and people in the 
building for example tenants satisfaction. For future research, determine more specific reasons 
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